The diagnostic value of this biological test has been confirmed by others (Davis (1935) , Rosenberg and Bloch (1936) , Smith (1935) , Van der Hoeden and Hiilst (1934) , Van Rooyen (1933 Rooyen ( , 1935 ), Chapman (1936) , and it is especially satisfactory that so high an authority as Professor Uhlenhuth (1936) has recently testified to its utility. It is particularly useful when the histology is atypical, and from present experience the more acute the case of lymphadenoma, the more active the gland-suspension seems tb be for the rabbit's brain.
The nature of the agent involved is still uncertain. It is thermostable and withstands drying. Van Rooyen showed that it is resistant to therapeutic doses of X-rays, and can pass through a Berkefeld filter. I confirmed the last point, using a Seitz E K filter, but found that the greater part of this agent in the fresh gland suspension is retained by the filter, as is the case with three known viruses, namely, vaccinia, psittacosis, and Shope's fibroma of the rabbit, when filtered in the same way and titrated on the rabbit's skin before and after filtering. Passage has not yet been obtained, so that there is no actual proof that the agent is a virus, although it still seems possible that this may be the case. Although rabbits take some time to immunize, evidence of active immunity has been obtained. Serum from lymphadenoma cases has not been found to neutralize it in vitro for the rabbit's brain, nor has the serum of rabbits convalescent from the syndrome. Some hyperimmune serum, however, prepared by Dr. W. E. Gye from a horse, by giving it repeated and large injections of suspensions of lymphadenoma glands over a period of several months, did apparently have some neutralizing action in vitro on this encephalitogenic agent of lymphadenoma gland. An encephalitogenic agent, having similar properties for the rabbit, has been found by Friedemann (1934) to occur in normal human red bone-marrow and occasionally in leucocytes. The relations between this marrow agent and that present in lymphadenoma glands is not yet settled.
The presence of elementary bodies in lymphadenoma and their significance.-The second point that came to notice was perhaps even more important, namely the presence of elementar-bodies in large numbers, and apparently in pure culture, in lymphadenoma glands. In appearance and staining reactions these Hodgkin bodies closely resemble the well-known Paschen bodies that are now known to be the active form of the causal agent of vaccinia. The Hodgkin bodies, however, as Dr. A. C. Coles was the first to demonstrate, are somewhat larger than the vaccinia ones.
Examination of the serum of lymphadenoma patients for the presence of flocculating antibodies to suspensions of these elementary bodies, by the macroscopic method successfully used for vaccinia and variola, has given apparently positive results in a proportion of the cases. The results, however, have been irregular, and attempts are being made to improve the technique by investigating known virus infections in animals in the same way. If a specific serological test can ultimately be obtained for lymphadenoma it may prove extremely useful in the clinical diagnosis.
The second way in which the significance of these elementary bodies in lymphadenoma is being investigated is by testing the therapeutic value of a suspension of them separated from the patient's own gland and attenuated by heating them to 560 C. for thirty minutes. A vaccine of the elementary bodies, however, prepared in this way and injected subcutaneously, was found to produce reactions in lymphadenoma cases, even in small doses. The effect was next tried of sensitizing them with antiserum prepared from the rabbit, but at the time of the last discussion Dr. Gow reported that even then reactions still occurred. In the light of previous experience with sensitized vaccine in acute bacterial infections this probably meant that either the serum used for sensitizing the elementary bodies was not sufficiently potent, or the dose was too large-or possibly both.
Principle and mode of preparation of a sensitized vaccine.-In principle, a sensitized vaccine is the application of one of the fundamental laws of immunity, namely that when an antigen and its antibody are brought into contact in vitro union occurs between the two. Although a number of different antibodies are present in most antisera, the flocculating antibody forms the chief index of their presence when preparing a sensitized vaccine. In order to obtain suitable serum a rabbit is prepared by giving it five or six injections of the vaccine in increasing dose, and when flocculating antibody is present in good quantity the serum is collected. A centrifuge tube is then taken, and a known amount of the vaccine previously killed by heat or phenol, &c., put into it with an excess of the flocculating serum and a little saline (085% salt). The tube is well shaken and kept at room temperature (or at 370 C.) until visible flocculation is completed, as shown by sedimentation of the flocculi and complete clearing of the supernatant fluid. The tube is then centrifuged for thirty minutes at 3,000 r.p.m., the supernatant fluid discarded, and the flocoulated organisms now united with their antibodies resuspended in saline and again, deposited by centrifuge. This washing in saline is repeated 2 542 several times in order to get rid of the serum. Finally the sensitized vaccine prepared in this way is suspended in saline to which 0°5% phenol is added as preservative. This is the stock suspension from which dilutions are made, of the strength required for therapeutic use.
Experiments on animals have shown in the case of bacterial infections that a sensitized vaccine prepared in this way has a very definite therapeutic value, especially in case of acute infection by the pneumococcus (Levy and Aoki, Armstrong).
The beneficial effect seems to be due chiefly to the charge of antibodies absorbed from the serum that appears to be liberated quickly when the vaccine is injected into the tissues, but there is reason to believe that by repeated doses of the antigen likewise present in the vaccine, some degree of active immunity is also eventually obtained. Cases 'of acute infection by the' hmemolytic streptococcus have been successfully treated by this method for a long time past.
Returning now to the lymphadenoma elementary bodies, the next step was to attempt to improve the technique of sensitizing them (1) by preparing purer suspensions of these bodies, and (2) by obtaining more potent flocculating serum and using larger amounts of it for sensitizing the vaccine. Some experiments made with the elementary bodies of Shope's fibroma virus of the rabbit at the same time gave useful information for this purpose, and indicated that a completely flocculated and well-washed suspension of the killed elementary bodies of that virus had a definite therapeutic value on the experimentally produced lesions. These experiments are being continued.
In the clinical trial of the sensitized elementary-body vaccine in lymphadenoma the underlying argument may be stated as follows: If these elementary bodies are the true causal agent, then from the analogy of experience in acute bacterial infections, a sensitized vaccine of them should be capable of bringing about definite clinical improvement in suitable cases. The method being one of stimulating the patient's specific resistance, it is clear that little can be hoped for in advanced cases of the disease, or when severe secondary infections have supervened. In instances of lymphadenoma also we are dealing with a disease of a particularly malignant and persistent character. Nevertheless, in suitable cases it should be possible to see whether the administration of even a small dose of their requisite antibodies in combination with these elementary bodies helps the patient, and by the cordial co-operation of Dr. Warner this has now been tried.
Dr. E. C. Warner: Dr. Mervyn Gordon has given us a clear description of what is at present known about the wetiology of lymphadenoma, and has explained his reasons for believing that the " elementary bodies " whichi hei has isolated and stained are probably the cause of the disease. This theory is incapable of absolute proof at the present time; so far it has been impossible to culture this agent, or to transmit it to animals and so produce a clinical picture similar to that in human beings. This applies at the present time to so many of the known virus diseases that it must not be taken as evidence against Dr. Gordon's hypothesis. It remains then for us to see the reactions of human beings to these elementary bodies, for if we are MAR.-MED. 2 * correct in believing them to be the cause of lympbadenoma, excessive doses would be expected to aggravate the symptoms and signs of'the disease, while small doses might be expected to have therapeutic values, provided they could be used in the form of a vaccine to stimulate the patient's resistance.
When this subject was last discussed before this Section, Dr. A. E. Gow gave details of a patient who was given daily doses of a sensitized lymphadenoma vaccine prepared by Dr. Gordon. Following daily doses of 1-5 c.c. of 1/50,000, which produced little reaction, further daily doses of 1 c.c. of 1/20,000 emulsion produced marked local and general reactions, with a temperature to 101°, and three days later the glands were considerably decreased. We have never used initial doses as high as these-but much smaller doses of the.order of 0 05 c.c.-01 c.c. 1/20,000 sensitized vaccine may, at the commencement'of treatment, produce mild reactions which are an aggravation of the usual symptoms of lymphadenoma. Such reactions comprise:
(1) Pyrexia, usually within from twelve to forty-eight hours of the injection; subsequently the temperature may fall to a lower level than before the injection, but it gradually rises again; (2) Local reactions in the glands causing a temporary increase in their size: this may give rise to local pain or tenderness in the glands, or an increase of pressure symptoms, for example, when the glands are mediastinal.
Mrs. S., a patient with lymphadenomatous glands in the mediastinum and above the left clavicle, had a dose of 0-05 c.c. 1/40,000 autogenous sensitized vaccine. Twenty-four hours later there was severe pain in the glands of the neck, and an increased feeling of suffocation with rise of temperature : this occurred again a week later after a dose of 0 10 c.c., although less severely. A third injection of 0 10 c.c. produced no reactioni, but a fourth dose of 0 15 c.c. produced local skin irritation over the glands, lasting 3 or 4 hours. After the sixth injection there was only a slight " pricking " sensation in the glands.
(3) When pruritus is present, this is often aggravated, so that within from 16 to 18 hours it becomes severe enough to cause great discomfort and even sleeplessness. It dies away again later, and after a series of doses, may be much less than before treatment started. One of our patients whose most prominent symptom for four years had been pruritus, so severe as to make him sleepless and cause him to produce serious abrasions on his legs by scratching, has now been free from pruritus for four months, with the exception of an occasional bout for a few hours (usually after a dose of vaccine) which produces little discomfort and no scratching. In one case local pruritus developed over the glands for a few hours after each of the initial injections, but the patient has never had it since.
We have continued the use of this sensitized vaccine in a number of cases to see if clinical improvement can be obtained, for if so, this would again suggest that we are making use of the aetiological agent in the vaccine. Throughout such administration we have tried to avoid reactions as far as possible, in order to be able to build up an immunity to the infecting agent. In all the cases we are reporting below, the diagnosis has been confirmed by section of a gland and by Gordon's biological test. The only doubt as to the diagnosis was with regard to Case II, but here the biological test helped to confirm it. No other form of treatment was used in addition, except purely symptomatic measures and large doses of iron where amia was present.
Case I.-S. aged 27, first showed glands at the angle of the right mandible in 1927: he was given deep X-ray therapy until January 1935. At first the glands had disappeared almost entirely as a result of the treatment, but later they gradually responded less and less until the condition became more serious. After the last X-ray treatment in January 1935, the patient was told that he could not stand any more. When first seen by me in June 1935 he had masses of glands in the neck, axilla?, groins and abdomen, with large venous anastomoses on the abdominal wall due to obstruction by the abdominal glands. His spleen was two fingerbreadths below the costal margin; he was emaciated-having lost weight, from 18 st. to 8 st. 12 lb. in the previous five years-and his hemoglobin was 70%.
He had a spinal deposit in the meninges at the level of 11-12th dorsal segments, with corresponding anesthesia, weakness and wasting in the legs, absent tendon rdflexes and some frequency of micturition.
In July 1935 vaccine treatment was begun with 0 25 c.c. of 1/20,000 sensitized vaccine, and there was a slight pyrexial reaction. After three months treatment-i.e. in October 1935-he had gained 23 lb. in weight; there were no fresh glands and those present were just over half the size of the original glands: the veins on the anterior abdominal wall were much smaller, and the spleen was just palpable. The left knee-and both ankle-jerks had returned, and the ansesthesia was limited to an area which had been the site of an herpetiform eruption. After a further three months the patient had made still further progress, and had gained a further 3i lb. He was having 2* 0 c c. of 1/1,000 vaccine weekly. He then had a heemolytic streptococcal infection of the throat, followed by peeling of the skin, and later a heemolytic streptococcal infection of the fingers and toes. He lost 19 lb. in weight in two weeks, and subsequently developed a blood-stained pleural effusion which produced, tuberculosis in a guinea-pig; his sputum contained tubercle bacilli and a skiagram demonstrated a condition of miliary tuberculosis throughout the lungs. He died in September 1936, but at this time the glands were smaller than ever before, the largest being 4 in. long in the groin, instead of 2j in., and the spleen was not palpable.
The lymphadenomatous condition appeared to have come well under control, and his death was the direct result of the heemolytic streptococcal infections and the miliary tuberculosis.
Case II.-Mrs. B., aged 43, was first seen in August 1935 on account of pyrexia;
she had had a uterine cervical polyp removed one month previously, and a normal appendix removed seventeen days previously. At first there was nothing to account for the temperature and many investigations were performed with negative results. Soon she developed a slight dry cough, and had some soreness and, later, tightness in the chest, with signs of mediastinal glands. No other glands were found, the spleen was not enlarged, and the hbemoglobin was 64%. From the X-ray appearances ( fig. 2a ) and the pyrexia a diagnosis of probable mediastinal lymphadenoma was made, and this was confirmed later when a small gland which appeared above the right clavicle was removed. This showed on section " a reacting lymphangitis ", but Gordon's biological test gave a weak (but definite) positive reaction. This patient was treated with the doses shown in the chart ( fig. 1) 
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Temperature chart of Case II. The doses of the vaccine are shown, the strength being 1/20,000 for the first thirteen doses. First asterisk indicates appendicectomy; second asterisk, removal of gland. of 0'25 1/20.000 stock vaccine was given on August 20, 1935. There was no untoward result; the cough and the thoracic pain were lessened, and the temperature began to fall. Six days later the dose was repeated; this cime the cough was appreciably aggravated for a few hours, biit after a temporary rise the temperature fell to 98 * 2°F. Six days later 0 * 5 c.c. were given and there was a definite febrile reaction afterwards. The treatment was continued with only slight febrile reactions, and seven weeks after beginning it the temperature had settled to normal and has never been raised since. The chest qymptonis subsided with the subsidence of pyrexia, and three months later the patient, 44 gained 74 lb. in weight. She had no symptoms and led a normal life. Radiograp y,,again on she has never had a dose of vaccine greater than 2 0 c.c. 1/20,000, but is still having a small weekly dose as prophylaxis. The temperature is normal and a recent skiagram of the chest in November 1936 ( fig. 2d ) shows no pathological enlargement of the glands. Dr. Geoffrey Marshall who found a pleural effusion, mediastinal glands, glands in the neck, and a temperature ranging up to 100°F. He had three-monthly courses of deep X-ray therapy afterwards, each course -producing considerable diminution in the size of the glands. His general condition was deteriorating however, fresh glands appearing in the groins at the end of 1935, and when he was first seen by me in July 1936, he had lost 2 st. in weight. His general condition was extremely poor; he had constant pyrexia and pruritus, large 547 numbers of glands in the neck, axille, and groins; the spleen was enlarged to just below the umbilicus, and the liver was 1k fingerbreadths below the usual position. There was free fluid in the abdomen, and the heemoglobin was 500/o. Vaccine treatment was begun, though without much hope of success. The patient had two blood transfusions, with little immediate effect. He developed a large pleural effusion on the right side which caused so much respiratory distress that the chest had to be tapped twice. Very small doses of a stcck vaccine had been given throughout, beginning with 0 0 c.c. 1/20,000, and increasing very slowly. His general' condition is still poor (November 1936) but is mnuch better than it was; he is almost apyrexial; the hemoglobin has risen to 80%, the glands have progressively subsided and no new glands have appeared. A recent skiagram of the chest shows this. (fig. 3b) . The spleen is one fingerbreadth above the umbilical level and the liver is only half a fingerbreadth below the usual position. 'here is now no sign of pleural effusion or of ascites. As these disappeared the weight dropped considerably, but the patient is now regaining weight, withoutany sign of return of the fluid. The most satisfactory dose of vaccine was 0*2 b.c. 1/20,000; there was an excessive reaction as soon as the dose was increased to 0*25 c.c. (fig. 4) Case IV.-E., a boy aged 14, had had a glandular swelling " like an egg " in the upper part of the right side of the neck since 1928. Towards the end of 1933 this increased and a similar gland appeared on the left side. The glands occasionally gave rise to a throbbing pain and were tender on palpation. The patient had recently been in poor health, he had had feelings of faintness and shortness of breath on exertion, and he had lost weight. On examination in December 1933, two large glands were found in the upper cervical region on both sides, bulging into the lateral pharyngeal wAll and producing thickness of speech. There was a string of smaller glands below these, especially on the right. No other glands were felt, but the spleen was just palpable. The general condition was fair. The patient was kept in hospital, but had no treatment between December 9,1933 and February 22, 1934, while his autogenous vaccine was being prepared; during this time his regular evening temperature was between 990 and 101.80 F.; he lost weight from 4 st. 12i lb. to 4 st. 114 lb., and the hsemoglobin dropped from 9o0% to 76%. On February 22 he was given I 0 c.c. 1,/56,000, utogenous sensitized vaccine; this dose was repeated in three days, and after anGtler threa days 2 5 c.c.was given. There was a little increase in temperature following these, and although the patient had never had pruritus previously, he complained of irritation in the skin over the glands on either side of his neck from the time of his first injection. This was especially marked after each fresh injection, and with each of these the glands were appreciably larger for twenty-four hours and then subsided again. During the first five weeks of treatment the patient gained 2* lb. in weight. The doses were slowly increased at weekly intervals up to a maximum of 1 0 c.c. 1/1,000 sensitized vaccine. Later, a newly-sensitized batch of the vaccine was given. By August 1934 he had gained 91 lb. in weight (to 5* st.), the glands were much the same size as at the beginning of the treatment, and the spleen could not be felt. The temnperature was normal and hmemoglobin 80%. He now seemed in perfect health apart from the enlarged glands, which almost disappeared with two doses of deep X-ray therapy. He has remained in almost perfect health since, without fever, and has gained weight to 7 st. 6 lb. He had slight enlargement of one gland at the left angle of the jaw in April 1936, for which one dose of deep therapy was given (without our knowledge). During the last three months the glands on the opposite side of the neck have begun to enlarge again. His weight is steady, there is no pyrexia and no splenic enlargement, but the glands show a recurrence of the original condition. After an interval of two years the patient is having another course of vaccine treatment, but it is too early to say with what result.
Apart from these four cases which have been treated with vaccine, and which have shown a great subsidence of the lymphadenomatous condition, there are three in which the vaccine treatment has failed entirely. In one of these, the patient, before coming under treatment, had developed a flaccid paraplegia of the legs, due to at least two different levels of spinal deposits. This had resulted in cystitis and a large bed sore. With this vaccine of Dr. Gordon's, as with vaccine treatment in general, it is our experience that a severe secondary infection in any part of the body usually nullifies its effects. (Sir William Willcox has recently laid great stress on this point in a recent issue of the Lancet.) The other two cases which failed to react were both women with a regular Pel-Ebstein type of fever, and a history of glandular swelling for two and a half and two years respectively. These cases with Pel-Ebstein bouts of fever are proving the most difficult of all, and it is our experience now that only very small doses of vaccine should be given. In the light of our subsequent experience, at least one of these patients probably received much higher doses than were desirable.
In addition to these cases there are a number of others under treatment, in which the result so far is uncertain.
Neither Dr. Mervyn Gordon nor those of us who have been privileged to work with him, regard these results as in any way final, and we are constantly trying modifications of the methods of preparing and utilizing the vaccine, in order to obtain results still better. It is true that the longest period of treatment in any patient is only three years, and it will take many more years of careful work and observation to establish a claim to cure any of these patients. But so far as we have gone these clinical results suggest that in Gordon's sensitized vaccine of lymphadenoma elementary bodies we have an active therapeutic agent. Dr. A. H. T. Robb-Smith: The ultimate diagnosis of lymphadenoma is histological, and therefore pathologists must be in agreement and clear in their own minds as to the characteristic histology of lymphadenoma.
To arrive at a satisfactory diagnosis, suitable biopsy material should be provided, and this is far from being the case at present. In patients in whom only one group of lymph-nodes is involved there is no choice, and a node must be removea from that area, wherever it may be, but in cases with generalized lymph-node involvement it is possible to choose, and as a general rule, an axillary or low cervical node should be removed, preferably the former. An inguinal node is unsuitable, as it has frequently been the site of chronic or acute inflammation, and the resulting fibrosis obscures the picture; a high cervical node which drains the pharynx or tonsillar region is also liable to show reactive changes. Another difficulty arises when the surgeon dissects the nodes out so cleanly that the capsule is left in the patient, and it is then impossible to determine whether involvement of the surrounding tissue has occurred or not.
In a large series of lymph-node biopsies diagnosed clinically as lymphadenoma the following histological diagnoses were made:- The recognition of the early stages of lymphadenoma is clearly of great importance. Kaufmann has suggested that the earliest change is an extreme sinus catarrh or a lymphoid hyperplasia; there is no evidence to support this view and it is quite unjustifiable to make a diagnosis of early lymphadenoma on the presence of these changes which are almost invariably secondary reactive conditions. The earliest change which can be regarded as diagnostic is a proliferation of medullary reticulum cells, ' mirror-image" giant cells, lymphoblasts and granulocytes, causing a compression of the follicles and sinuses. At the same time there is an increase of reticulin fibrils not only in the area of cellular proliferation but also in the capsule and trabeculae which are thickened. This reticulin proliferation causes that obliteration of the normal structures which is such a constant and early feature of the histology. In lymphatic leukosis and lymphosarcomata (in many cases the two conditions cannot be distinguished on a lymph-node biopsy) there is a complete replacement of the lymph-nodes by cells resembling mature lymphocytes. The reticulosarcomata vary according to the degree of cellular differentiation but they are characteristically monomorphic and there is infiltration of the adjacent tissue with stromal destruction.
In the reticuloses, or progressive hyperplasias, the normal architecture is maintained but altered by an extreme degree of proliferation of the medullary, follicular or sinusoidal tissue.
The reactive conditions-secondary carcinoma and tubercle-do not usually present any difficulty in diagnosis though the " endothelial " form of tubercle may be mistaken for a tumour formation when one is unfamiliar with its appearance.
Finally I would insist on a diagnosis of lymphadenoma being made only when the histology is typical and that such terms as " atypical Hodgkin " should be avoided.
When an unfamiliar appearance is discovered an accurate description should be given and the unfamiliarity admitted. It is only by accurate histological classification that the therapeutic prognosis in the different lymphadenopathies, and the evidence of a specific mtiological agent, can be assessed.
Dr. Duncan White said he wondered if previous irradiation of the, gland made any difference to the biological response when a suspension of the gland was injected into the brain of a rabbit. He was interested in this point, as he had irradiated fresh gland suspensions for Van Rooyen, and the biological response had been unaffected. He was interested also in Dr. Warner's statement that metastatic involvement was a contra-indication to vaccine therapy; notwithstanding advances in the treatment of lymphadenoma there would still be a place for X-ray treatment. He might mention the case of a young woman, suffering from complete paraplegia, the result of lymphadenomatous deposits, who was now able to walk after a course of X-ray therapy. He was a little sceptical with regard to Dr. Warner's first case, that of the young man who for eight years had been regarded as having lymphadenoma of the submandibular glands. It was always necessary to exclude a septic focus-in the teeth for example-unless a biopsy was made. He would emphasize the fact that not infrequently gross mediastinal adenopathy might exist without symptoms; the same was true of aortic aneurysm. He had found that in this condition (lymphadenoma) extensive involvement of the superficial glands was generally unaccompanied by mediastinal glandular enlargement, and, conversely, that gross mediastinal adenopathy was attended as a rule by comparatively slight involvement of the superficial glands, often affecting only one group.
